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(54) PHOTOCOUPUNG STRUCTURE 

(57)Abstract: 

PURPOSE: To easily align the axes of optical fibers to 
be connected and to decrease the loss of connection 
by providing an optical fiber taper interposed and fused 
between the respective optical fibers while making the 
core diameters of respective end faces correspondent 
to the core diameters of the respective optical fibers. 
CONSTITUTION: In the case of connecting respective 
optical fibers 1 and 2 differing core diameters A and B, 
an optical fiber taper 5 is interposed between these 
optical fibers, and the respective optical fibers 1 and 2 
and the respective end faces of the optical fiber taper 
5 are opposed to each other corresponding to the 
respective core diameters A and B. Next, the 
respective end faces are abutted and joined while 
keeping this facing state, this joint part is interposed 
between discharging electrodes, and one linked optical 
fiber body is formed by fusing them with arc discharging 
4. Thus, since the core diameters of the respective end 
faces of a pair of optical fibers are made correspondent 

to the respective core diameters of the respective optical fibers and the optical fiber taper is 
provided while being interposed and fused between the respective optical fibers so that the 
respective core diameters can be made incident on the connected part, the connection loss of 
light can be sufficiently suppressed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Optical coupling structure characterized by having the optical fiber taper by which 
welding was carried out by the optical fiber of a pair with which core diameters differ, and the 
core diameter of each end face being equivalent to each core diameter of each above- 
mentioned optical fiber in the optical fiber joint structure which combines a lightwave signal with 
an optical fiber, and intervening between each above-mentioned optical fiber. 
[Claim 2] Optical coupling structure characterized by having the optical connecter, of a pair with 
which the paths of an optical coupling end face differ, and the long optical fiber taper to which 
the core diameter of each end face was connected by intervening between each above- 
mentioned optical connecter in the optical fiber joint structure which combines a lightwave 
signal with an optical fiber. 

[Claim 3] Optical coupling structure equipped with the optical fiber taper with which while differ, 
and a core diameter receives and transmits the light which condensed with the lens which 
condenses the light from a light emitting device, and this lens in the optical fiber joint structure 
which combines a lightwave signal with an optical fiber to an end face. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical coupling structure of using for 
combining light between optical fibers, and a light emitting device and an optical fiber. 
[0002] 

[Description of the Prior Art] Drawing 7 is the front view showing the conventional optical 
coupling structure, and, for the core of an optical fiber 1, and 2, an optical fiber and 2a of the 
core of an optical fiber 2 and 3 are [ 1 / an optical fiber and 1a / the core medial axis of each 
optical fibers 1 and 2 and 4 ] the arc discharge in the case of optical fiber welding in drawing. 
[0003] Next, actuation is explained. Usually, since the welding range of an optical fiber has the 
core diameter of an optical fiber as thin as several 10 micrometers - several micrometers, axial 
doubling is required for it, for example, generally in GI mold optical fiber whose core diameter is 
50 micrometers, outer-diameter doubling is performed, and axial doubling of a core is performed 
in SM optical fiber with a small core diameter. Furthermore, a core diameter is small and axial 
more advanced doubling is needed for the welding of the optical fiber with which paths 
moreover differ. In drawin g 7 , after a core diameter makes the core medial axis 3 of the core 
diameter [ the optical fiber 1 and core diameter ] of A the optical fiber 2 of B correspond 
correctly, respectively, it performs welding by arc discharge 4, and is combined with one. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the conventional optical coupling structure 
was constituted as mentioned above, there were troubles — axial, very advanced doubling is 
required for connection of two optical fibers 1 and 2 with which core diameters A and B differ, 
and the increment in connection loss according that axial doubling is inadequate to the 
eccentricity of each cores 1a and 2a of optical fibers 1 and 2 is not avoided. 
[0005] Invention of this claim 1 was not made in order to cancel the above troubles, and 
without needing the technique of axial advanced doubling, and an activity, a core diameter is 
small to mutual and it aims at acquiring the optical coupling structure which can combine easily 
two optical fibers with which these core diameters moreover differ that there is no connection 
loss. 

[0006] Moreover, invention of this claim 2 aims at acquiring optical coupling structure 

combinable without connection loss of an optical fiber using two optical connecters. 

[0007] furthermore, invention of this claim 3 — a lens — using — a light emitting device and an 

optical fiber — connection loss — it aims at acquiring optical coupling structure combinable 

few. 

[0008] 

[Means for Solving the Problem] The optical fiber of a pair with which core diameters differ, and 
the core diameter of each end face are equivalent to each core diameter of each above- 
mentioned optical fiber, and the optical coupling structure concerning invention of this claim 1 
consists of optical fiber tapers by which welding was carried out by intervening between each 
above-mentioned optical fiber. 

[0009] Moreover, the optical coupling concerning invention of this claim 2 consists of an optical 
connecter of a pair with which the paths of an optical coupling end face differ, and a long 
optical fiber taper to which the core diameter of each end face was connected by intervening 
between each above-mentioned optical connecter. 
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[0010] Furthermore, the optical coupling structure concerning invention of this claim 3 consists 
of a lens which condenses the light from a light emitting device, and an optical fiber taper with 
which while differ, and a core diameter receives and transmits the light which condensed with 
this lens to an end face. 
[0011] 

[Function] Since each core diameter of the optical fiber taper in invention of this claim 1 
corresponds by that connection even if it connects with the optical fiber which is two from 
which a core diameter differs, it enables it to fully suppress connection loss of light conjointly 
with welding association. 

[0012] Moreover, connection of the optical fiber taper in invention of this claim 2 is enabled 
without connection loss to the optical connecter which should be connected to the optical fiber 
with which paths differ, respectively. 

[0013] Furthermore, association of the optical fiber taper in invention of this claim 3 is enabled 

without connection loss of the light from the light emitting device which condensed with the 

lens. 

[0014] 

[Example] 

One example of invention of this claim 1 is explained about drawing below example 1. In drawin g 
1 , 1, as for the optical fiber of A, and 2, a core diameter has the optical fiber of B, as for 5, a 
core diameter has core 5a, the core diameter of the end is A, the optical fiber taper which is B, 
and 3 are each core medial axis, and the core diameter of 4 of the other end is the arc 
discharge in the case of fusion splicing. 

[0015] Next, actuation is explained. First, in connection of each optical fibers 1 and 2 with 
which core diameters differ, the optical fiber taper 5 is intervened among these, and opposite 
arrangement of the equals is carried out for each end face of each optical fibers 1 and 2 and 
the optical fiber taper 5 about each core diameters A and B. Then, with this opposite 
arrangement condition, each above-mentioned end face is poked, and it joins, and considers as 
one connected optical fiber object by intervening between discharge electrodes and welding this 
joint in arc discharge. 

[0016] Although that in which the core diameter of core 5a carries out a bend smoothly toward 
the other end from an end as a fiber taper 5 which is example 2., and which is used for the 
fusion splicing of optical fibers 1 and 2 in this example was shown What [ a core diameter goes 
to the other end, and expands or reduces straightly from an end like drawing 2 ] drawing 3 — 
like — the other end from an end — going — a core diameter — things — a path may be 
changed in the shape of [ S ] a hard drum toward the other end from an end like the thing 
which Parts P and Q and the straight part R which connects these were made to follow, and 
drawin g 4 , and the same effectiveness as the above-mentioned example is done so. 
[0017] Example 3. drawin g 5 shows one example of invention of this claim 2, and an optical 
connecter with the small path by which 5A was connected to the one where a long optical fiber 
taper and 6 have the comparatively smaller core diameter of this optical fiber taper 5A, and 7 
are optical connecters with the large path connected to the one where a core diameter is larger 
in drawing. Although the optical fiber from which a core diameter generally differs can perform 
the optical transfer from the direction to the larger one where a core diameter is small by low 
connection loss, connection loss increases in the optical transfer from the direction to the 
larger one where a core diameter is conversely small. 

[0018] So, in drawin g 5 , since optical fiber taper 5A is lengthened as mentioned above and it is 
considering as the configuration which attached in these both ends the optical connecters 6 
and 7 with which paths differ, when the optical fiber with which core diameters differ at these 
close outgoing radiation edges is connected, light bidirectional by low connection loss can be 
transmitted. 

[0019] Example 4. drawing 6 shows one example of invention of this claim 3. This is the example 
which used the optical fiber taper for association of a light emitting device and an optical fiber. 
That is, as for the lens with which an optical fiber taper and 8 combine a light emitting device 
with optical fiber taper 5B, and, as for 9, 5B combines light, and 10, the luminescence light of a 
light emitting device and 3 are core medial axes. According to this, the luminescence light 10 of 
a light emitting device 8 is refracted with a lens 9, and incidence is carried out at the end face 
of optical fiber taper 5B, and an end face with the larger core diameter on a concrete target. 
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[0020] Generally, association with an optical fiber with a small core diameter and a light emitting 
device is very difficult, and since the joint loss is size, the optical fiber edge output after 
association becomes small. Like this invention, when a lens 9 and optical fiber taper 5B are 
used for association with a light emitting device 8 and an optical fiber, the joint effectiveness of 
a light emitting device 8 and an optical fiber increases, and there is effectiveness which can 
enlarge the optical fiber edge output after association. 
[0021] 

[Effect of the Invention] As mentioned above, while preparing the optical fiber of a pair with 
which core diameters differ according to invention of this claim 1 Since the optical fiber taper 
with which welding of the core diameter of each end face was carried out by corresponding to 
each core diameter of each above-mentioned optical fiber, and intervening between each 
above-mentioned optical fiber was formed A core diameter is small, and also in case welding of 
two optical fibers with which core diameters differ is performed, medial-axis doubling of a core 
becomes easy and it is effective in what can perform small fusion splicing of connection loss 
being obtained. 

[0022] Moreover, since the long optical fiber taper to which the core diameter of each end face 
was connected by corresponding to the path of each above-mentioned optical coupling end 
face, and intervening between each above-mentioned optical connecter was formed while 
forming the optical connecter of a pair with which the paths of an optical coupling end face 
differ according to invention of this claim 2, it is effective in what can make very easily 
connection between optical fibers from which a path differs being obtained. 
[0023] Furthermore, since the optical fiber taper with which while differ, and a core diameter 
receives and transmits the light which condensed with this lens to an end face was formed 
while preparing the lens which condenses the light from a light emitting device according to 
invention of this claim 3, it is effective in what can tell the light from a light emitting device to 
an optical fiber certainly without connection loss being obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 ] It is the sectional view showing the optical coupling structure by one example of 
invention of this claim 1. 

[Drawing 2] It is the sectional view showing other examples of the optical fiber taper in drawin g 
1 . 

[Drawing 3] It is the sectional view showing the example of further others of the optical fiber 
taper in drawing 1 . 

[Drawing 4] It is the sectional view showing the optical fiber taper in drawing 1 , and also other 
examples. 

[Drawing 5] It is the front view showing the optical coupling structure by one example of 
invention of this claim 2. 

[ Drawin g 6] It is the sectional view showing the optical coupling structure by one example of 
invention of this claim 3. 

[ Drawing 7] It is the sectional view showing the conventional optical coupling structure. 

[Description of Notations] 

1 Two Optical fiber 

5, 5A, 5B Optical fiber taper 

6 Seven Optical connecter 

8 Light Emitting Device 

9 Lens 
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DRAWINGS 



[ Drawing 1 ] 
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[Drawing 5] 
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[ Drawing 6] 
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[Drawin g 7] 
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